[Abstract] In circadian research, it is essential to be able to track a biological rhythm for several days with the minimum perturbation for the organisms or tissues. The use of transgenic mice lines, in which the luciferase reporter is coupled to a molecular clock protein (here PERIOD2), gives us the opportunity to follow the circadian activity in different tissues or even single clock cells for days without manipulation. This method creates sections using a mouse brain matrix, which allows us to obtain several brain samples quickly at a single time point. rhythm is due to a molecular machinery composed by the positive and negative loops of the expression of clock genes: firstly, CLOCK and BMAL1 proteins heterodimerize to activate the transcription of different genes through E-box sites on the promoter which is on genes like period (Per1-3) and cryptochrome (Cry1-2; Takahashi et al., 2008) . Then, the proteins of PERIOD and CRYPTOCHROME heterodimerize and enter back to the nucleus to prevent BMAL1 binding to the E-Box. Hence, PERIOD and CRYPTOCHROME inhibit their own transcription (Takahashi et al., 2008) . A second loop is made by retinoid-related orphan receptors (ROR) and Rev-Erb: the ROR proteins activate Bmal1 gene while REV-ERB proteins inhibit it via ROR-response element in the Bmal1 promoter. All this mechanism oscillates within a 24 h-period (Takahashi et al., 2008) .
expressing the PER2 protein are also able to produce yellow-green light (~560 nm) in the absence of external light source if they have access to the luciferin: the consumable substrate. The bioluminescence produced by these cells permits to follow the circadian clock activity of the same individual for several days, and even weeks.
The principal aim of this technique is to dissect the brain region of interest of several animals at a single time point. For that, we used a mouse brain matrix that requires less tissue preparation and slices faster than a vibratome. However, the disadvantage of this technique is the loss of thickness precision (~500 µm). The vibratome cuts thinner and more precise tissue slices, but all the related procedure requires time. The advantage of the use of the matrix is to have few steps to work rapidly on the area of interest. c. After 7 days, you will need to change your medium if you want to keep the sample on recording.
Materials and Reagents

Note: It depends on your sample (the size, its consumption of luciferin…) and your experiment schedule. You need to check your sample oscillations and change them when
they are low.
Cleaning
a. To make sure that no bacteria or fungi will grow in medium used for dissection or culture, we add 10x bleach into it until the liquid becomes clear before throwing away.
b. Place all the forceps used and the brain matrix in the cleaning solution for 20 min minimum.
They need to be fully dipped or at least the part that was in contact with the tissues. Wash the equipment under tap water and dry them. Be careful the solution is toxic; therefore, do not discard it in the sink.
Note: We usually let the tools in the cleaning solution overnight. Avoid bleach as it will harm
your equipment.
c. Clean the fume hood (horizontal flow) and all the equipment inside (stereo microscope, lamp) with 70% EtOH. We use the LumiCycle analysis which fits a mathematical model for the extraction of the oscillation characteristics (period, amplitude, acrophase). You can calculate manually, but the software is quite accurate with less effort.
First, we subtract the baseline of our oscillations with 24 h-running average. In the end, we obtain a sinusoid curve which oscillates around the 0 of the y-axis which can be associated to different mathematical models. The smoothing of the data helps for a best fitting between the experimental and theoretical oscillations.
Then, we use the 'LM fit (dampened)' model which fits best to our oscillation. It takes the dampening into account and gives us a proper fit (goodness), meaning that 100% is a perfect fitting of your model on your data (LumiCycle software, Actimetrics). From the mathematical model, the software calculates the period and the first peak amplitude (by selecting the relative T0) of the selected time window of the oscillation. Unlike the 'LM fit', periodogram model calculates the mean of the period and amplitude of the oscillation along time. We also measure the acrophase, the time when the peak occurs, with the help of the yellow slider which gives us the time at its position.
Refer to Video 4 for the detailed procedures. www.bio-protocol.org/e2917
Then, we export oscillation data (raw or baseline subtracted) as .csv file which can be opened by a table software. This allows us to recreate the oscillation using the graph software desired (see Figure 3 ). The last arrow indicates that the sample is dying after the last medium change (around 10.5 days).
B. Exclusion
The 'LM fit (dampened)' model offers a proper fit (goodness). A threshold should be defined by the user under which the oscillation is considered to be arrhythmic. However, the sample cannot be excluded.
When no rhythm is observed and the data is like flat, there are two possibilities: cells are desynchronized (at the tissue level, the rhythm disappears) or the sample is dead. When a sample is dead, the data values of bioluminescence have to be in the range of the noise of the apparatus.
The noise can be obtained by putting just the medium without any sample in the LumiCycle for each photomultiplicator. 
Cleaning solution
25 ml of ANIOSYME DD1 in 5 L of tap water
